The specific guidelines offered in the Engineering Competency Model were designed to assist in the understanding of the core set of abilities needed to enter the engineering profession, in general, and to assist employees in maintaining their skills and be successful throughout their careers.
At its core, the Engineering Competency Model is a four-tier graphical model that uses a pyramid to depict the required key competencies. Tiers one through four (the bottom four tiers) include personal, academic, workplace and technical competencies that are common to the engineering profession. In the future, there will be an opportunity to adopt the model and apply a fifth tier to include discipline-specific competencies. Tier six, the final optional tier, will be divided into two areas: competencies needed for management and occupation-specific requirements for a particular position within the engineering profession. The graphic also lists the different competencies within each tier. (The full Engineering Competency Model is attached to better show the graphical tiers as well as an explanation of each competency.)
As an example, if a future engineer wished to understand what could be expected of their critical and analytical thinking skills in their future workplace, they could utilize Tier 2, Section 2.6 of the Engineering Competency Model. In this section, the future engineer would understand the expectations of the desired reasoning and mental agility skills needed and could identify future coursework to obtain those skills to ensure a smooth transition from an academic environment into the future work place. Likewise, educators can use the model to identify gaps in a future engineers training and create a tailored education program to address those gaps.
Engineering Competency Model Development Process:
To begin development of the model, the Team assigned a dedicated research working group to oversee the project, and recruited subject matter experts to review the vast amount of background information, including ABET accreditation criteria, bodies of knowledge from various engineering societies, the Project Lead the Way outline, and curricula and related resources from academic institutions around the country. The working group also identified subject matter experts from amongst its own organizations, representing industry and academia, to assist the research team in developing and critiquing the draft model through a series of webinars designed to gather feedback and further refine the draft.
Throughout the development of the Engineering Competency Model, the working group sought to gather feedback and input from stakeholders across the engineering community, from educators of future engineers to those who employ engineers. A webinar was held in February, 2015 for engineering societies and other stakeholders to explain the development process, discuss how the model could be a useful tool for engineering-related societies in the future, and get feedback on the preliminary draft. The working group also distributed a survey to solicit feedback from the engineering community and gathered input from over 100 engineering leaders, which was used to inform updates and revisions to the model. In April, 2015, the working group held a Validator's Meeting with the subject matter experts, representatives from engineering societies, and other members of the engineering community to gather additional insight and finalize the Engineering Competency Model. Additionally, the model is currently being endorsed by those engineering societies. The Engineering Competency Model is attached.
Moving Forward:
With the need for qualified engineers expected to increase over the next seven years, the engineering field is expected to grow by 8.6% between 2012 and 2022. The result will be over 544,000 job openings due to growth and net replacements during that period. It is imperative that clear and specific guidance is given to those individuals who may be suited to fill this need and will enter into the STEM pipeline.
Promotion and continued work on the Engineering Competency Model is a crucial activity, as it has the potential to provide future practitioners with the knowledge of the competencies that will be necessary for this global engineer of the future. This session will highlight the new materials which can be used by individuals, faculty, etc. to understand the core competencies and skills, as well as to provide a brief overview of the Engineering Competency Model creation. 
About the Model
The Engineering Competency Model identifies the knowledge, skills, and abilities needed for workers to perform successfully in the field of engineering.
The model is depicted as a pyramid consisting of several tiers. The arrangement of the tiers in this shape is not meant to be hierarchical, or to imply that competencies at the top are at a higher level of skill. Instead, the model's tapered shape represents the increasing specialization and specificity of proficiencies covered. Its tiers are further divided into blocks that represent competency areas (i.e., groups of knowledge, skills, and abilities), which are defined using critical work functions and technical content areas.
Foundational Competencies
Tiers 1 through 3 represent the "soft skills" and work readiness skills that most employers demand. Each tier covers a different group of competencies:
Tier 1 -Personal Effectiveness Competencies are personal attributes essential for all life roles. Often referred to as "soft skills," personal effectiveness competencies are generally learned in the home or community and honed at school and in the workplace.
Tier 2 -Academic Competencies are primarily learned in a school setting. They include cognitive functions and thinking styles. Academic competencies are likely to apply to all industries and occupations.
Tier 3 -Workplace Competencies represent motives and traits, as well as interpersonal and self-management styles. They are generally applicable to a large number of occupations and industries.
Industry-specific Competencies
Tiers 4 and 5 show the industry-wide technical competencies needed to create career lattices within an industry. These competencies are considered cross-cutting, as they allow a worker to move easily across industry sub-sectors. Rather than narrowly following a single occupational career ladder, this model supports the development of an agile workforce. Like the foundational tiers, Tiers 4 and 5 deal with distinct types of competencies:
Tier 4 -Industry-Wide Competencies cover the knowledge and skills and abilities from which workers across the industry can benefit, regardless of the sector in which they operate. Because of this, many of the critical work functions on this tier deal with awareness or understanding. Tier 5 -Industry-Sector Competencies represent a sub-set of industry-wide competencies that are specific to an industry sector. As a result, the critical work functions deal more with performing tasks than those on Tier 4. The Employment and Training Administration's Engineering model does not include Tier 5 competencies.
Using the Model
While it attempts to cover a wide range of industry competencies, the model is not intended to be a definitive list of all engineering knowledge, skills, and abilities; nor is it intended that all workers in the field possess all competencies listed. The Engineering Competency Model is instead intended as a resource for further explorations of the competencies needed in this critical field. Users of the model are encouraged to add or subtract competencies as they see fit, as well as expand the scope of the model to include a specific sector or occupation. Take pride in one's work and the work of the organization.
Showing good judgment
1.3.4.1 Demonstrate good personal and professional judgment.
Initiative:
Demonstrating a commitment to effective job performance by taking action on one's own and following through to get the job done.
Persisting
1.4.1.1 Pursue work with drive and a strong accomplishment orientation. 1.4.1.2 Persist to accomplish a task despite difficult conditions, tight deadlines, or obstacles and setbacks. Bring issues to closure by pushing forward until a resolution is achieved. 1.4.3.4
Taking initiative
Demonstrate a willingness to take calculated risks.
Working independently
1.4.4.1 Develop own ways of working effectively and efficiently. 1.4.4.2
Perform effectively even with minimal direction, support, or approval.
Achievement motivation
1.4.5.1 Strive to exceed standards and expectations. 1.4.5.2
Exhibit confidence in capabilities and an expectation to succeed in future activities.
Adaptability and Flexibility:
Displaying the capability to adapt to new, different, or changing requirements. Effortlessly shift gears and change direction in the face of rapid change or when working on multiple projects or issues.
Entertaining new ideas

Dependability and Reliability:
Displaying responsible behaviors at work. Perform a self-evaluation to recognize preferences, strengths, and weaknesses. 1.7.1.4
Modify behavior based on feedback or self-analysis of past mistakes. 1.7.1.5
Learn and accept help from supervisors and co-workers.
Participating in learning activities
1.7.2.1 Identify when it is necessary to acquire new knowledge and skills. 1.7.2.2 Take steps to develop and maintain knowledge, skills, and expertise necessary to perform one's role successfully by participating in relevant training and professional development programs.
1.7.2.3
Actively pursue opportunities to broaden and deepen knowledge and skills through seminars, conferences, professional groups, reading publications, job shadowing, and/or continuing education.
Using change as a learning opportunity
1.7.3.1 Anticipate changes in work demands and searches for and participates in assignments or training that address these changing demands. 1.7.3.2
Treat unexpected circumstances as opportunities to learn. Use a group approach to identify problems and develop solutions based on group consensus. 3.1.3.5
Identifying career interests
Identify elements of successful teamwork.
Resolving conflicts
3.1.4.1 Bring others together to reconcile differences.
3.1.4.2
Handle conflicts maturely by exercising "give and take" to achieve positive results for all parties. 3.1.4.3
Reach formal or informal agreements that promote mutual goals and interests, and obtain commitment to those agreements from individuals or groups.
Client/Stakeholder Focus:
Efficiently and effectively addressing the needs of clients. Estimate and manage personnel, costs and other resources needed for project completion using appropriate tools such as Gantt charts, other bar charts, precedence diagrams, critical path methods, and the earned value method.
Understanding client needs
Creative Thinking:
Generating innovative and creative solutions. Recognize that problem-solving is based partly on the past because that is where the problems came from. 3.5.1.3
Employing unique analyses
Analyze existing conditions to identify the true nature of the problem and define critical issues. 3.5.1.4
Use all available reference systems to analyze information relevant to understanding the problem. 3.5.1.5
Evaluate the importance and criticality of the problem. 3.5.1.6
Recall previously learned information that is relevant to the problem. 3.5.1.7
Formulate ideas on how to prevent those problems in similar circumstances and share them with appropriate personnel. Skillfully use logic and analysis to identify the strengths and weaknesses, the costs and benefits, and the short-and long-term consequences of different solutions or approaches.
Locating, gathering, and organizing relevant information
Choosing a solution
3.5.4.1 Decisively choose the best solution after evaluating the relative merits of each possible option. 3.5.4.2 Make difficult decisions even in highly ambiguous or ill-defined situations.
Implementing the solution
3.5.5.1
Commit to a solution in a timely manner and develop a realistic approach for implementing the chosen solution. 3.5.5.2 Document the problem and corrective actions taken and their outcomes and communicate these to the appropriate parties. 
Working with Tools and Technology:
Selecting, using, and maintaining modern engineering tools and technology, including adaptive tools and new technology, to facilitate work activity.
Selection and application
3.7.1.1 Ascertain needs requirements of project to ensure proper tools and technology are selected for the current project. 3.7.1.2 Identify, evaluate, select, and apply hardware or software tools or technological solutions appropriate to the task at hand (e.g., use statistical tools to show reliability of data). 3.7.1.3
Identify the advantages and disadvantages of a tool applied within an engineer's area of specialization. 3.7.1.4
Identify potential hazards or risks related to the use of tools and equipment. 3.7.1.5
Analyze and interpret the results obtained with an engineering tool. 3.7.1.6
Develop and improve an engineering tool or its use. Determine causes of error and take the appropriate corrective action. 3.7.3.4
Develop alternatives to complete a task if desired tool or technology is not available.
Scheduling and Coordinating:
Making arrangements that fulfill all requirements as efficiently and economically as possible.
Arranging and informing
3.8.1.1 Make arrangements (e.g. for meetings or travel) that fulfill all requirements as efficiently and economically as possible. 3.8.1.2
Inform others of arrangements, giving them complete, accurate, and timely information. 3.8. 1.3 Ensure that others receive needed materials in time. 3.8.1.4
Handle all aspects of arrangements thoroughly and completely. 3.8.1.5
Respond to the schedules of others affected by arrangements, resolve schedule conflicts or travel issues, and take corrective action. 3.8.1.6
Disseminate crucial information in an organized manner to rapidly bring staff up to speed. Attend to and follow through on important items requiring action. 3.9.3.4
Coordinating in distributed environments
Expedite forms, orders, or advances that require immediate attention.
Obtaining information
3.9.4.1 Obtain appropriate information, signatures, and approvals promptly. 3.9.4.2
Verify that all information is present and accurate before forwarding materials. 3.9.4.3
Compile, categorize, and verify information or data. 3.9.4.4
Apply systematic techniques for observing and gathering data.
Maintaining logs, records, and files
3.9.5.1 Organize records and files to maintain data. 3.9.5.2
Keep logs, records, and files that are up-to-date and readily accessible (e.g., driver logs, flight records, repair records). 3.9.5.3
Update logs, records, and files, noting important changes. 3.9.5.4
File data and documentation in accordance with organization's requirements.
Business Fundamentals:
Using information on basic business principles, trends, and economics.
Organizational context
3.10.1.1 Understand the mission, structure, and functions of the organization. 3.10.1.2 Recognize one's role in the functioning of the organization and understand the potential impact one's own performance can have on the success of the organization. 3.10.1.3 Grasp the potential impact of the company's well-being on employees. 3.10.1.4 Understand relevant legal and regulatory requirements of the operation. Apply critical thinking skills to a project or product based on knowledge of one or more areas of engineering science.
Natural Science
4.1.2.1 Use elements from one or more areas of natural science to aid in design.
4.1.2.2
Explain key concepts of the scientific method and/or associated inquiry processes to test basic theories in one or more areas of natural science as they apply to engineering projects.
4.1.2.3
Apply critical thinking skills through the application of the scientific method and/or associated inquiry processes in one or more areas of natural science.
4.1.2.4
Use the laws of science to solve engineering problems. Apply lessons learned from other design projects. 4.2.1.7
Humanities and Social Sciences
Maintain knowledge of current types of systems, equipment, information technology, and specifications that accomplish specific design objectives. 4.2.1.8
Consider human factors and ergonomics for employees creating products and for users of those products. 4.2.1.9
Identify and use the appropriate strategies and processes to test design (e.g., rapid prototyping). 4.2.1.10 Use engineering software appropriate to one's engineering discipline. 4.2.1.11 Understand physical and cybersecurity and apply key concepts within the design of a project to ensure secure operations. Choose topics most appropriate for continuing education to increase depth of technical knowledge pertinent to the specific area of engineering practice.
Technical Breadth and Depth
4.2.2.4
Maintain knowledge of current types of systems, equipment, information technology, and specifications that accomplish specific design objectives.
Risk, Reliability and Uncertainty
4.2.3.1
Describe the meaning, importance, and significance of risk, reliability, and uncertainty for the protection of public health, safety, welfare, and security in the design of a facility, structure, process, system or product.
4.2.3.2
Determine the appropriate type and quantity of data required to identify ranges of existing and future conditions in defining a problem to be resolved through design. 4.2.3.3 Identify and assess risk, reliability, and/or uncertainty in the design of an engineered component, system, or process including its impacts on the environment, economy, and society. 4.2.3.4
Apply concepts of risk, reliability, and/or uncertainty as an integral part of engineering design and decision making. 4.2.3.5
Calculate the probability or frequency of occurrence and resulting impact of risk in the design of an engineered component, system, or process. 4.2.3.6
Explain to the public issues relating to risk, reliability, and/or uncertainty in the design of an engineered component, system, or process. 4.2.3.7
Compare the pros and cons of alternative design options and assist in the selection of an optimized design alternative based on risk, reliability, and/or uncertainty analysis. Understand and apply the difference between accuracy and precision. 4.2.4.5
Experiments
Understand and apply scale-ability or similitude.
Systems Engineering
4.2.5.1 Identify and gather information needed to understand a multidimensional problem to be solved and to form the basis for the evaluation of alternatives and design. 4.2.5.2
Contribute to the development of alternatives in complex projects. 4.2.5.3
Analyze the pros and cons of alternative design options and assist in the selection of an optimized design alternative based on overall system characteristics and performance. 4.2.5.4
Define, specify, and/or implement effective interfaces between system components and subsystems to meet system-level requirements. determine an appropriate course of action. 4.5.9 Distinguish between a legal or management issue and an ethical matter. 4.5.10 Assemble appropriate resources to assist in the resolution of an ethical dilemma. 4.5.11 Formulate the solution to an ethical dilemma at the lowest management level possible, within the practice or management structure, and with the least amount of disruption as possible. 4.5.12 Select and take appropriate steps to record or to report to higher-level management or to public authorities in the event that an ethical matter is not adequately resolved in a manner consistent with the public health, safety, and welfare. Identify applicable standards and properly use those standards in preparing specifications before and during manufacturing and construction. 4.6.2.4
Prepare and interpret contract documents including coordinating plans, specifications, and construction contract provisions. 4.6.2.5
Recognize the ramifications of engineering decisions relative to professional and/or product liability.
Public Policy
4.6.3.1 Identify and/or engage with the various types of policy-making bodies including administrative, legislative, private, and quasi-public pertinent to a specific area of practice. 4.6.3.2
Explain how codes and standards are set and how public policy affects their development. 4.6.3.3
Describe how public policy affects engineering practice in an engineering discipline.
Knowledge Areas:
4.6.4 Business 4.6.4.1 Private, industrial and public engineering practices 4.6.4.2
Closely-held and publicly-held corporations, partnerships, sole practitioners 4.6.4.3
Overhead, profit, direct and indirect labor, cost, revenue 4.6.4.4
Contracts, costing approaches, fee structures 4.6.4.5
Characteristics of markets 4.6.4.6 Cost and pricing of products 4.6.4. Understand life cycle analysis -the environmental and economic effects of a product at every stage of its existence, from extraction of materials through production to disposal and beyond. 4.7.1.4
Suggest and/or implement continuous improvement actions. 4.7.1.5
Abide by applicable international, federal, state, and local regulations and policies. 4.7.1.6
Safeguard the public interest. 4.7.1.7
Ensure equipment and systems are designed to minimize environmental impact. 4.7.1.8
Seek to upgrade processes beyond pollution control to pollution prevention. 4.7.1.9
Utilize advances in science and technology to upgrade levels of efficiency and environmental protection. 4.7.1.10 Promote sustainable business practices consistent with ISA 14001 International Environmental Management Guidance. 4.7.1.11 Identify information needed to understand and analyze the effects on the environment, economy, and society for a product, process, or system or components of them. Estimate initial and life-cycle costs of a project and assess the impact of that cost and the benefits on users such as taxpayers or purchasers of a product. 4.7.2.3
Societal Impact
Assess the intended and unintended environmental, economic, and societal impacts of project alternatives and explain the impacts of those alternatives to diverse project stake holders. 4.7.2.4
Prepare and deliver presentations to the public regarding the impacts of a project. 4.7.2.5
Understand the local and global environmental, economic, and societal impacts of decisions. 4.7.2.6
Integrate the arts and humanities with engineering.
